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(57) ABSTRACT 

A circuit breaker, including a circuit breaker body, a handle, 
a bottom box, and a bearing plate. The circuit breaker body 
includes an upper cover, and a notch groove is formed on the 
upper cover. Two ends of the notch groove are positioned in 
the on/off position corresponding to the circuit breaker. The 
handle extends out of the notch groove. A circuit breaker 
actuating mechanism, a wire inlet end, and a wire outlet end 
are arranged on the bottom box. The circuit breaker actuating 
mechanism is triggered by the handle. The bearing plate is 
arranged between the upper cover and the bottom box and 
combined with an electrical operating mechanism. The 
handle is switched in the on/off state during the operation of 
the electrical operating mechanism under the control of an 
automatic closing control unit. 

12 Claims, 20 Drawing Sheets 
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CIRCUIT BREAKER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of International 
Patent Application No. PCT/CN2010/000831 with an inter 
national filing date of Jun. 11, 2010, designating the United 
States, now pending, and further claims priority benefits to 
Chinese Patent Application No. 200910179587.6 filed Sep. 
29, 2009, and to Chinese Patent Application No. 
200910179558.X filed Sep. 29, 2009. The contents of all of 
the aforementioned applications, including any intervening 
amendments thereto, are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates to a circuit breaker, and more particu 

larly to a built-in circuit breaker capable of realizing auto 
matic closing function, and an intelligent circuit breaker with 
an automatic closing control unit. 

2. Description of the Related Art 
As to the electric power department, a circuit breaker is an 

essential device for ensuring the electricity safety and circuit 
switching. With the launch of state to the smart grid plan, 
developing towards the intelligent circuit breaker is a very 
important direction. 
As shown in FIG. 1, an example of a circuit breaker in the 

prior art, which is called a circuit breaker body in the inven 
tion. The circuit breaker can be a three-phase or a single 
phase circuit breaker, and can also be an ordinary miniature 
circuit breaker or a big switch. Each circuit breaker includes 
a box body; the box body includes an upper cover and a 
bottom box, wherein a notch groove is formed on the upper 
cover, and two ends of the notch groove are positioned in the 
on/off position correspondingly to the circuit breaker, a 
handle extends out of the notch groove; a circuit breaker 
actuating mechanism, a wire inlet end and a wire outlet end 
are arranged on the bottom box, and the circuit breaker actu 
ating mechanism is triggered through the handle; the circuit 
breaker actuating mechanism further includes a linkage com 
ponent connected with the handle, a movable contact arm is 
hinged at the lower end of a linkage rod of the linkage com 
ponent, when the linkage component rotates under the action 
of the handle, the movable contact arm is driven to rotate, a 
moving contact on the movable contact arm is in contact with 
a stationary contact on a static contact piece, and the static 
contact piece is connected with the wire outlet end on the 
bottom box, so that the purpose of transmitting current out is 
achieved. 

However, the conventional circuit breaker still has the fol 
lowing defects: 

1. In a prepayment system, the circuit breaker cannot be 
automatically closed after the electricity bills are paid by 
electricity consumers, and the electricity consumers 
have to deal with it by themselves, thus inconvenience is 
brought to the electricity consumers; 

2. When the temperature is too high, and the use of elec 
tricity is abnormal, the opening speed of the conven 
tional circuit breaker is slower; and 

3. The circuit breaker can be closed by users under the 
condition without eliminating the condition of abnormal 
use of electricity, thus potential safety hazards may be 
caused. 
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2 
In view of the above defects, the creator of the invention 

finally invents the circuit breaker after long time of research 
and practice. 

SUMMARY OF THE INVENTION 

In view of the above-described problems, it is one objective 
of the invention to provide a built-in circuit breaker with 
automatic closing function. 
To achieve the above objective, in accordance with one 

embodiment of the invention, there is provided a built-in 
circuit breaker with automatic closing function, comprising: 
a circuit breaker body, the circuit breaker body comprising an 
upper cover and a bottom box, wherein a notch groove is 
formed on the upper cover, and two ends of the notch groove 
are positioned in the on/off position correspondingly to the 
circuit breaker; a handle extends out of the notch groove; a 
circuit breaker actuating mechanism, a wire inlet end, and a 
wire outlet end are arranged on the bottom box, and the circuit 
breaker actuating mechanism is triggered through the handle; 
a bearing plate is arranged between the upper cover and the 
bottom box and combined with an electrical operating 
mechanism, the electrical operating mechanism is provided 
with an execution end connected with the handle, and the 
handle is switched in the on/off state during the operation of 
the electrical operating mechanism under the control of an 
automatic closing control unit. 

Based on different working principles, the electrical oper 
ating mechanism can be classified into three categories. One 
is that, the electrical operating mechanism comprises a pin 
ion-and-rack mechanism and a shifting part; the shifting part 
is connected with the handle; a motor is arranged in a bottom 
box, and the pinion-and-rack mechanism transforms the rota 
tion of the motor into reciprocating action of the shifting part, 
so that the circuit breaker actuating mechanism is triggered by 
the handle to realize the on/off of the circuit breaker. 

Optionally, the electrical operating mechanism comprises: 
a translational mechanism and a shifting part; the shifting part 
is connected with the handle; the translational mechanism 
drives the shifting part to make reciprocating motion, so that 
the circuit breaker actuating mechanism is triggered by the 
handle to realize the on/off of the circuit breaker. 

Further optionally, the electrical operating mechanism 
comprises a crank part and a shifting part, and the shifting part 
is connected with the handle; a motor is arranged in the 
bottom box, and the rotation of the motor is transformed into 
reciprocating action of the shifting part through the crank part 
under the control of the automatic closing control unit, so that 
the handle is switched in the on/off state. 
The automatic closing control unit comprises: 
a power collection Subunit acquiring a power signal from a 

phase line and conducting rectifying and filtering; and 
a motor motion control Subunit obtaining the power signal, 

allowing the motor to move when receiving the closing 
command, and ultimately realizing the closing action of 
the circuit breaker actuating mechanism. 

To have protection function at short circuit or abnormal 
electricity conditions, the automatic closing control unit fur 
ther comprises: 

a short-circuit detection circuit used for detecting whether 
a short circuit occurs as well as generating a tripping 
control signal when a short circuit occurs; and 

a tripping Subunit used for allowing the circuit breaker 
actuating mechanism to generate Switch-off action after 
receiving the tripping control signal. 

To prevent the circuit breaker from Switching on automati 
cally under the condition without eliminating the abnormal 
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conditions, the automatic closing control unit further com 
prises: a self-locking control subunit; the self-locking control 
subunit is connected with the motor motion control subunit 
and receives a self-locking control signal (indicating the 
short-circuit conditions) output by the short-circuit detection 
subunit, so that the motor motion control subunit enables the 
motor does not to generate action. 

To achieve the remote control, for example, for prepay 
ment, the automatic closing control unit further comprises an 
external control unit; the external control unit is connected 
with the tripping Subunit and the motor motion control Sub 
unit respectively and receives an external control signal, so as 
to control the tripping device and the motor. 

The short-circuit detection circuit comprises at least a 
short-circuit detection element arranged for at least one phase 
line and connected with a decision element, and the decision 
element generates the self-locking control signal and the trip 
ping control signal according to the state of the short-circuit 
detection element in the case of short circuit. 
The automatic closing control unit further comprises a 

temperature detection Subunit for detecting the temperature 
of the phase line and generates a self-locking control signal 
and/or tripping control signal when the temperature reaches 
the threshold value. 

The temperature detection Subunit comprises a tempera 
ture detection element arranged for at least one phase line and 
connected with the decision element, and the decision ele 
ment generates the self-locking control signal and/or tripping 
control signal according to the State of the temperature detec 
tion element at the abnormal temperature. 

The automatic closing control unit further comprises a 
limit subunit which sends out a control signal to the motor 
motion control subunit after the circuit breaker is closed, so as 
to enable the motor to stop. 

The limit Subunit comprises a photoelectric coupler, and 
after the circuit breaker is closed, a stage change is generated 
at the output terminal and transmitted to the motor motion 
control subunit to enable the motor to stop. 

In accordance with another embodiment of the invention, 
there provided is an intelligent circuit breaker with automatic 
closing function, comprising: a box body and a circuit board, 
wherein the box body comprises an upper cover and a bottom 
box, and a circuit breaker actuating mechanism for Switching 
on/off the circuit breaker, a wire inlet end, and a wire outlet 
end are arranged in the box body; the circuit board comprises 
an automatic closing control unit; the operation of a motor is 
realized through the automatic closing control unit, and the 
circuit breaker actuating mechanism is driven to move 
through an electrical operating mechanism; the automatic 
closing control unit comprises: 

a power collection subunit acquiring a power signal from a 
phase line and conducting rectifying and filtering; and 

a motor motion control Subunit obtaining the power signal, 
allowing the motor to move when receiving the closing 
command, and ultimately realizing the closing action of 
the circuit breaker actuating mechanism. 

The circuit breaker actuating mechanism comprises: a 
poke rod extending out of the box body (similar to a handle) 
or a linkage rod arranged in the circuit breaker actuating 
mechanism. 

Based on different working principles, the electrical oper 
ating mechanism can be classified into three categories. One 
is that, the electrical operating mechanism comprises a pin 
ion-and-rack mechanism and a shifting part; the shifting part 
is connected with the poke rod; a motor is arranged in a 
bottom box, and the pinion-and-rack mechanism transforms 
the rotation of the motor into reciprocating action of the 
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4 
shifting part, so that the circuit breaker actuating mechanism 
is triggered by the poke rod to realize the on/off of the circuit 
breaker. 

Optionally, the electrical operating mechanism comprises: 
a translational mechanism and a shifting part; the shifting part 
is connected with the poke rod; the translational mechanism 
drives the shifting part to make reciprocating motion, so that 
the circuit breaker actuating mechanism is triggered by the 
poke rod to realize the on/off of the circuit breaker. 

Further optionally, the electrical operating mechanism 
comprises a crank part and a shifting part, and the shifting part 
is connected with the poke rod; a motor is arranged in the 
bottom box, and the rotation of the motor is transformed into 
reciprocating action of the shifting part through the crank part 
under the control of the automatic closing control unit, so that 
the poke rod is switched in the on/off state. 
The automatic closing control unit comprises: 
a power collection Subunit acquiring a power signal from a 

phase line and conducting rectifying and filtering; and 
a motor motion control Subunit obtaining the power signal, 

allowing the motor to move when receiving the closing 
command, and ultimately realizing the closing action of 
the circuit breaker actuating mechanism. 

To have protection function at short circuit or abnormal 
electricity conditions, the automatic closing control unit fur 
ther comprises: 

a short-circuit detection circuit used for detecting whether 
a short circuit occurs as well as generating a tripping 
control signal when a short circuit occurs; and 

a tripping subunit used for allowing the circuit breaker 
actuating mechanism to generate Switch-off action after 
receiving the tripping control signal. 

To prevent the circuit breaker from Switching on automati 
cally under the condition without eliminating the abnormal 
conditions, the automatic closing control unit further com 
prises: a self-locking control Subunit; the self-locking control 
subunit is connected with the motor motion control subunit 
and receives a self-locking control signal (indicating the 
short-circuit conditions) output by the short-circuit detection 
subunit, so that the motor motion control subunit enables the 
motor does not to generate action. 
To achieve the remote control, for example, for prepay 

ment, the automatic closing control unit further comprises an 
external control unit; the external control unit is connected 
with the tripping subunit and the motor motion control Sub 
unit respectively and receives an external control signal, so as 
to control the tripping device and the motor. 
The short-circuit detection circuit comprises at least a 

short-circuit detection element arranged for at least one phase 
line and connected with a decision element, and the decision 
element generates the self-locking control signal and the trip 
ping control signal according to the state of the short-circuit 
detection element in the case of short circuit. 
The automatic closing control unit further comprises a 

temperature detection subunit for detecting the temperature 
of the phase line and generates a self-locking control signal 
and/or tripping control signal when the temperature reaches 
the threshold value. 
The temperature detection subunit comprises a tempera 

ture detection element arranged for at least one phase line and 
connected with the decision element, and the decision ele 
ment generates the self-locking control signal and/or tripping 
control signal according to the State of the temperature detec 
tion element at the abnormal temperature. 
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The automatic closing control unit further comprises a 
limit Subunit which sends out a control signal to the motor 
motion control subunit after the circuit breaker is closed, so as 
to enable the motor to stop. 

The limit Subunit comprises a photoelectric coupler, and 
after the circuit breaker is closed, a stage change is generated 
at the output terminal and transmitted to the motor motion 
control subunit to enable the motor to stop. 
Compared with the prior art, the invention has the benefits 

that the automatic closing of the circuit breaker can be real 
ized, the circuit breaker can be disconnected when a short 
circuit occurs, the temperature is too high or other abnormal 
electricity conditions occur, and the circuit breaker cannot be 
automatically closed under the condition without eliminating 
the abnormal conditions, thus the built-in circuit breaker and 
the intelligent circuit breaker are suitable for the remote con 
trol of the circuit breaker and are basic products for the 
development of the Smart grid. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of a circuit breaker in the prior 
art; 

FIG. 2 is a front view of a built-in circuit breaker with 
automatic closing function in accordance with one embodi 
ment of the invention; 
FIG.3A is a front view of an automatic closing mechanical 

unit of a built-in circuit breaker in accordance with embodi 
ment 1 of the invention, with an upper cover taken down; 

FIG. 3B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 1 of the invention; 

FIG. 4A is a front view of an automatic closing mechanical 
unit of a built-in circuit breaker in accordance with embodi 
ment 2 of the invention, with an upper cover taken down; 

FIG. 4B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 2 of the invention; 

FIG. 5A is a front view of an automatic closing mechanical 
unit of a built-in circuit breaker in accordance with embodi 
ment 3 of the invention, with an upper cover taken down; 

FIG. 5B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 3 of the invention; 

FIG. 6A is a front view of an automatic closing mechanical 
unit of a built-in circuit breaker in accordance with embodi 
ment 4 of the invention, with an upper cover taken down; 

FIG. 6B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 4 of the invention; 

FIG. 7A is a front view of an automatic closing mechanical 
unit of a built-in circuit breaker in accordance with embodi 
ment 5 of the invention, with an upper cover taken down; 

FIG. 7B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 5 of the invention; 

FIG. 8A is a front view of an automatic closing mechanical 
unit of a built-in circuit breaker in accordance with embodi 
ment 6 of the invention, with an upper cover taken down; 
FIG.8B is a three-dimensional exploded view of an auto 

matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 6 of the invention; 
FIG.9A is a front view of an automatic closing mechanical 

unit of a built-in circuit breaker in accordance with embodi 
ment 7 of the invention, with an upper cover taken down; 
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6 
FIG.9B is a three-dimensional exploded view of an auto 

matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 7 of the invention; 

FIG. 10A is a front view of an automatic closing mechani 
cal unit of a built-in circuit breaker in accordance with 
embodiment 8 of the invention, with an upper cover taken 
down; 

FIG. 10B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 8 of the invention; 

FIG. 11A is a front view of an automatic closing mechani 
cal unit of a built-in circuit breaker in accordance with 
embodiment 9 of the invention, with an upper cover taken 
down; 

FIG. 11B is a three-dimensional exploded view of an auto 
matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 9 of the invention; 

FIG. 12A is a front view of an automatic closing mechani 
cal unit of a built-in circuit breaker in accordance with 
embodiment 10 of the invention, with an upper cover taken 
down; 
FIG.12B is a three-dimensional exploded view of an auto 

matic closing mechanical unit of a built-in circuit breaker in 
accordance with embodiment 10 of the invention; 

FIG. 12C is a preferable scheme for a three-dimensional 
exploded view of an automatic closing mechanical unit of a 
built-in circuit breaker in accordance with embodiment 10 of 
the invention, with an upper cover taken down; 

FIG. 13A is a first schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; 

FIG. 13B is a second schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; 

FIG. 13C is a third schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; 

FIG. 13D is a fourth schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; 

FIG. 13E is a fifth schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; 

FIG. 13F is a sixth schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; 

FIG. 13G is a seventh schematic diagram of an automatic 
closing control Subunit of a control part circuit for a built-in 
circuit breaker of the invention; and 

FIG. 13H is a schematic diagram of a control circuit for 
reciprocating motion of an automatic closing control Subunit 
of an intelligent circuit breaker to a motor. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The invention is explained in further detail below with 
reference to the attached drawings. 

It should be noted that, the structures of a built-in circuit 
breaker with automatic closing function according to the 
embodiments of the invention are applicable to an intelligent 
breaker with automatic closing function. 
As shown in FIG. 2 for a front view of a built-in circuit 

breaker with automatic closing function. The built-in circuit 
breaker with automatic closing function comprises a circuit 
breaker body, wherein the circuit breaker body comprises a 
box body, the box body comprises an upper cover 11, a 
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bearing plate 10 and a bottom box 12, and the bottom box 12 
is provided with a wire inlet port 115 and a wire outlet port 
113 for realizing the leading-in and leading-out of the phase 
lines and Zero lines; a longitudinal partition board is arranged 
between every two incoming lines (phase line and Zero line) 
for separation, and is internally connected with a leading-in 
metal sheet. 
The circuit breaker actuating mechanism comprises a 

handle 114 and a linkage component connected with the 
handle 114, wherein a movable contact arm is hinged at the 
lower end of a linkage rod of the linkage component, when the 
linkage component rotates under the action of the handle 114, 
the movable contact arm is driven to rotate, a moving contact 
on the movable contact arm is in contact with a stationary 
contact on a static contact piece, and the static contact piece is 
connected with a wire outlet end on the bottombox, so that the 
purpose of transmitting current out (in the prior art) is 
achieved. 
The built-in circuit breaker with automatic closing func 

tion comprises a mechanical part and a control part, and as to 
the automatic closing function, an automatic closing 
mechanical unit and an automatic closing control unit can be 
included. The built-in circuit breaker with automatic closing 
function comprises a circuit breaker body. The circuit breaker 
body comprises an upper cover 11. A notch groove 111 is 
formed on the upper cover, and two ends of the notch groove 
111 are positioned in the on/off position correspondingly to 
the circuit breaker; the handle 114 extends out of the notch 
groove 111. 
As shown in FIG. 3A and FIG. 3B for a front view and a 

three-dimensional exploded view of Embodiment 1 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The built-in circuit breaker with automatic clos 
ing function comprises a bearing plate 10, wherein the bear 
ing plate 10 is arranged between the upper cover 11 and the 
bottom box 12 and combined with an electrical operating 
mechanism, the electrical operating mechanism is provided 
with an execution end connected with the handle 114, and the 
handle 114 is further switched in the on/off state during the 
operation of the electrical operating mechanism under the 
control of the automatic closing control unit. 
The electrical operating mechanism comprises a motor 215 

and an intermediate transmission mechanism, wherein the 
intermediate transmission mechanism is arranged on the 
bearing plate 10 and comprises a pinion-and-rack mechanism 
and a shifting part 43, and the shifting part 43 is connected 
with the handle 114; the motor 215 is arranged in the bottom 
box 12, and the rotation of the motor 215 is transformed into 
reciprocating action of the shifting part 43 through the pinion 
and-rack mechanism, so that the handle 114 is switched in the 
on/off state. 
The shifting part 43 is a frame body, the handle 114 pen 

etrates the middle of the frame body of the shifting part 43, 
and slide rails capable of moving along a chute 214 are 
arranged on two sides of the frame body of the shifting part 
43. 
The pinion-and-rack mechanism comprises: 
A rack 41 combined with the frame body of the shifting 

part 43 and capable of driving the frame body of the shifting 
part 43 to make reciprocating motion; 
A first gear 42 arranged on the bearing plate 10 and meshed 

with the rack 41; an output shaft of the motor 215 is connected 
with the first gear 42. 

The pinion-and-rack mechanism further comprises a pin 
ion-and-rack separation Subunit used for separating the pin 
ion and rack. At least one guide limit groove is formed on a 
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8 
lateral wing of the frame body 43; the guide limit groove is 
longitudinal, the pinion-and-rack separation subunit com 
prises: 

a guide limit block (there is one in this example, two or 
more is also acceptable) at least arranged on a lateral 
wing of the rack 41 and corresponding to the guide limit 
groove; and 

a traction component arranged on the rack as well as allow 
ing the rack to move up and down along the guide limit 
groove. 

The traction component comprises: 
a towing pad arranged on the rack; 
a traction rod 441 penetrating the towing pad; a traction 

handle arranged at the upper end of the traction rod; and 
an elastic component 442 sleeved on the traction rod and 

used for realizing the resetting of the traction handle. 
The elastic component 442 is a spring. A notch 1151 is 

formed on the upper cover, the traction handle penetrates the 
notch, and the lower end is propped against the upper cover 
after the traction handle is pulled up. When the traction rod 
441 is pulled up, the rack 41 is driven to move along the guide 
limit groove. Thus, the rack 41 is separated from the first gear 
42 and the handle 114 can be operated manually. 
More preferably, the pinion-and-rack mechanism further 

comprises a speed reducer, the speed reducer is arranged on 
the output shaft of the motor 215, and an output shaft of the 
speed reducer is fixedly connected with the first gear 42. 
More preferably, a safety switch 32 is arranged on the 

upper cover 11 and corresponds to a corresponding latching 
Switch on the automatic closing control unit, so as to prevent 
the circuit breaker from being closed under the action of the 
motor 215 during the maintenance. 
More preferably, a plurality of status indicator lamps31 are 

arranged on a circuit control board 3, and correspond to 
through holes reserved on the upper cover 11 after the upper 
cover 11 is installed. 
A tripping device 15 is arranged on the bottom box 12, and 

the action end of the tripping device 15 is connected with the 
linkage rod of the linkage component through a connecting 
rod. When the tripping device 15 obtains a corresponding 
control signal from a control circuit on the circuit control 
board 3, a tripping action is generated, that is, the action end 
of the tripping device 15 pushes the linkage rod to move, and 
the moving contact is further separated from the stationary 
contact. The tripping device 15 is an electromagnet, and the 
action end of the tripping device 15 serves as its armature end. 
When any abnormal condition of short-circuit or overcur 

rent occurs, more preferably, a mechanical self-locking 
mechanism can also be included. The mechanical self-lock 
ing mechanism comprises a limit rod 2171, wherein a hooked 
part is arranged at one end of the limit rod 2171 and hooked in 
a groove formed on an axial linkage rod, the axial linkage rod 
can Swing and is propped against with a linkage block of the 
linkage component, and the other end of the limit rod 2171 
can extend out (It at least is aligned with the hole 1111 and 
does not extend out) from a hole 1111 formed on the upper 
cover 11; a through groove is formed in the middle of the limit 
rod 2171, a fixing part 2172 is fixedly connected with the 
upper cover 11 from the lower part, and penetrates the 
through groove, and a return spring is arranged in the through 
groove; when an abnormal condition occurs, the tripping 
device moves for triggering the axial linkage rod to rotate, the 
linkage block of the linkage component is driven to rotate, the 
moving contact is further separated from the stationary con 
tact, the hooked part of the limit rod 2171 slips out of the 
groove at the moment, the limit rod 2171 moves upwards 
under the action of the return spring arranged in the through 
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groove, and extends out of the hole 1111 on the upper cover, 
and the hooked part is propped against the axial linkage rod, 
so that the resetting is failed, that is, the self-locking is 
formed. In that situation, the indication effect of the extending 
limit rod 2171 shows that the off state of the present circuit 
breaker is caused by abnormality, and if the circuit breaker is 
expected to be closed, the extending limit rod 2171 is artifi 
cially pressed back through a rod 2173, and the hooked part is 
newly embedded in the groove, so as to realize unlocking. 

Certainly, the above adopts mechanical self-locking, and 
when the electronic self-locking is adopted, the artificial 
unlocking is not required generally, thus it is more convenient 
and more timely. 
As shown in FIG. 4A and FIG. 4B for a front view and a 

three-dimensional exploded view of Embodiment 2 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment 1 lies in that 
the two-stage gear transmission mode is adopted here, a sec 
ond gear 45 is also included, and the second gear 45 is 
arranged on the bearing plate 10 and meshed with the first 
gear 42. The motor 215 positioned in the bottom box 12 is 
fixedly connected with the second gear 45. 
As shown in FIG. 5A and FIG.SB for a front view and a 

three-dimensional exploded view of Embodiment 3 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment above mainly 
lies in that the electrical operating mechanism comprises a 
translational mechanism and a shifting part which are 
arranged on the bearing plate, and the shifting part is propped 
against the handle 114. 
The translational mechanism pushes the shifting part to 

make reciprocating motion, so that the handle 114 is Switched 
in the on/off state. 
The shifting part adopts a shift fork 51, a shift opening is 

formed at one end of the shift fork 51, the handle 114 is 
arranged in the shift opening, and a push opening is formed at 
the other end of the shift fork51. A first guide groove 103 and 
a second guide groove 104 which are parallel to the notch 
groove 11 are formed on the bearing plate 10, and a first bulge 
511 and a second bulge 512 are arranged on the bottom 
surface of the shift fork51 and embedded in the guide grooves 
respectively. 
The translational mechanism comprises: 
A motor 215; a threaded column is arranged on an output 

shaft of the motor 215 and provided with an end, and a 
propping part is arranged on the bottom side of the motor 215; 
a notch groove 102 is formed on the bearing plate 10, and the 
motor 215 is arranged in the notch groove 102; 
A guide Support seat 52; the guide Support seat 52 is 

arranged on the bearing plate 10 and provided with an inner 
threaded opening, and the threaded column is screwed into 
the inner threaded opening; and 

the end of the threaded column and the propping part 
correspond to the two inner side walls of the push open 
ing of the shift fork 51 respectively. 

The translational mechanism further comprises a lifting 
separation mechanism for separating the shift fork51 and the 
spiral pushing translational mechanism. 
The lifting separation mechanism comprises: 
a towing pad arranged at the middle of the shift fork 51: 
a traction rod 531 penetrating the towing pad, a traction 

handle arranged at the upper end of the traction rod 531; 
and 
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10 
an elastic component 532 sleeved on the traction rod and 

used for realizing the resetting of the traction handle, the 
elastic component 532 is a spring. 

A notch 16 is formed on the upper cover 11, the traction 
handle penetrates the notch, and the lower end is propped 
against the upper cover after the traction handle is pulled up. 
When the motor 215 rotates, it horizontally moves relative 

to the guide Support seat 52 and is propped against the push 
opening of the shift fork51, and the shift fork51 moves along 
the first guide groove 103 and the second guide groove 104, so 
that the handle 114 is switched in the on/off state. 
As shown in FIG. 6A and FIG. 6B for a front view and a 

three-dimensional exploded view of Embodiment 4 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment 3 lies in that 
the shifting part adopts a shift fork 51, a shift opening is 
formed at one end of the shift fork 51, the handle 114 is 
arranged in the shift opening, connecting holes 511 are 
formed on two wings of the shift fork, and the middle of the 
shift fork 51 is coupled with the bearing plate 10. 
The translational mechanism comprises a pair of electro 

magnets 541 and 542, which are fixedly arranged on the 
bearing plate 10; the armature ends of the two electromagnets 
541 and 542 are hinged with the connecting holes 511; the 
two electromagnets 541 and 542 are not in the same working 
states, that is, one electromagnet is in the State that the arma 
ture extends out, and the other electromagnet is in the State 
that the armature does not extend out, so that a link mecha 
nism is formed between the translational mechanism and the 
shift fork, that is, the purpose of switching the handle 114 in 
the on/off state is achieved through the alternant changes in 
state of the two electromagnets 541 and 542. 
As shown in FIG. 7A and FIG. 7B for a front view and a 

three-dimensional exploded view of Embodiment 5 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from the embodiment above 
mainly lies in that the electrical operating mechanism com 
prises a crank part and a shifting part, and the shifting part is 
connected with the handle 114; a motor 215 is arranged in the 
bottom box 12, and the rotation of the motor 215 is trans 
formed into reciprocating action of the shifting part through 
the crank part under the control of the automatic closing 
control unit, so that the handle is switched in the on/off state. 
The crank part in the embodiment comprises a ratchet 

pawl mechanism and a connecting rod; the ratchet-pawl 
mechanism comprises a housing, a core and a rolling bearing; 
the housing is provided with an internal tooth, the internal 
tooth adopts a ratchet, and a connecting hole is formed on the 
disc Surface of the housing; the core is arranged in the internal 
tooth, at least one pawl is arranged on the outer edge of the 
core, an elastic element is arranged between the pawl and the 
core, and the pawl corresponds to the ratchet, the rolling 
bearing is arranged between the housing and the core. 
The shifting part is a frame body 211, the handle 114 

penetrates the middle of the frame body 211, slide rails 
capable of sliding along a chute 214 are arranged on two sides 
of the framebody 211, and a connecting hole is formed on the 
frame body 211; the connecting rod 212 is arranged between 
the connecting hole of the housing and the connecting hole of 
the frame body 211, and the output shaft of the motor 215 is 
arranged in a shaft hole of the core; when the motor 215 
rotates, the core drives the housing to rotate, and the connect 
ing rod 212 further pulls or pushes the shifting part to move 
along the chute 214, so that the handle 114 is switched in the 
on/off state. 
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As shown in FIG. 8A and FIG. 8B for a front view and a 
three-dimensional exploded view of Embodiment 6 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment 5 lies in that a 
connecting hole is not obliquely formed on the housing any 
more, however, an adapting rod 219 is additionally arranged, 
one end of the adapting rod 219 is fixedly arranged at the 
middle of the housing, a connecting hole is formed at the 
other end of the adapting rod 219, the connecting rod 212 is 
arranged between the connecting hole of the adapting rod 219 
and the connecting hole of the frame body 211, and the output 
shaft of the motor 215 is arranged in the shaft hole of the core: 
when the motor rotates, the core drives the housing to rotate, 
and the adapting rod 219 further drives the connecting rod 
212 to pull or push the shifting part to move along the chute 
214, so that the handle 114 is switched in the on/off state. 
As shown in FIG. 9A and FIG. 9B for a front view and a 

three-dimensional exploded view of Embodiment 7 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment 5 lies in that a 
connecting hole is not obliquely formed on the housing 2131 
any more, however, a disc 2132 is additionally arranged and 
fixedly arranged on the housing 2131, a connecting hole is 
obliquely formed on one side of the disc 2132, the connecting 
rod 212 is arranged between the connecting hole of the disc 
2132 and the connecting hole of the frame body 211, and the 
output shaft of the motor 215 is arranged in the shaft hole of 
the core; when the motor 215 rotates, the core drives the 
housing 2131, and the disc 2132 further drives the connecting 
rod 212 to pull or push the shifting part to move along the 
chute 214, so that the handle 114 is switched in the on/off 
State. 
As shown in FIG. 10A and FIG. 10B for a front view and a 

three-dimensional exploded view of Embodiment 8 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment 7 lies in that a 
gear 218 is also included, the gear 218 is arranged on the 
bearing plate 10 and connected with the output shaft of the 
motor 215, teeth are arranged on the outer edge of the housing 
2131, and the gear 218 is meshed with the housing 2131; 
when the motor 215 rotates to drive the gear 218 to rotate, the 
housing 2131 is driven to rotate, the disc 2132 further drives 
the connecting rod 212 to pull or push the shifting part to 
move along the chute 214, and ultimately, the handle 114 is 
switched in the on/off state. 
As shown in FIG. 11A and FIG. 11B for a front view and a 

three-dimensional exploded view of Embodiment 9 of the 
automatic closing mechanical unit of the built-in circuit 
breaker with automatic closing function, with the upper cover 
taken down. The difference from Embodiment 7 lies in that 
the positions of the ratchet-pawl mechanism and the gear are 
exchanged, a disc 2132 is fixedly arranged on a gear 2131, a 
connecting hole is obliquely formed on the disc 2132, and the 
core is fixedly connected with the motor (actually, a connect 
ing hole can also be formed on the gear 2131, and then the disc 
2132 is not required); when the motor 215 rotates to drive the 
core to rotate, a housing 210 is driven by the core to rotate, the 
gear 2131 is further driven to rotate, the disc 2132 further 
drives the connecting rod 212 to pull or push the shifting part 
to move along the chute 214, and ultimately, the handle 114 is 
switched in the on/off state. 
As shown in FIG. 12A and FIG.12B for a front view and a 

three-dimensional exploded view of Embodiment 10 of the 
automatic closing mechanical unit of the built-in circuit 
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12 
breaker with automatic closing function, with the upper cover 
taken down. The crank part and the shifting part here have 
differences with the Embodiments 5-10, the shifting part 
adopts a shift fork 211, the middle of the shift fork 211 is 
axially arranged on the bearing plate 10, a shift opening is 
formed at one end of the shift fork 211, the handle 114 is 
arranged in the shift opening, and a push opening is formed at 
the other end of the shift fork 211; a push rod 2123 is 
obliquely arranged on a housing 212 of the ratchet-pawl 
mechanism; when the motor 215 rotates to drive the core to 
rotate, the housing 212 is further driven to rotate, the pushrod 
2123 further pushes the push opening, the shift fork 211 
rotates around an axis, and ultimately, the handle 114 posi 
tioned in the shift opening is switched in the on/off state. 
As shown in FIG. 12C for a preferable scheme for a three 

dimensional exploded view of an automatic closing mechani 
cal unit of a built-in circuit breaker in accordance with 
embodiment 10 of the invention, with an upper cover taken 
down. The difference between the embodiment of FIG. 12C 
and the embodiments of FIGS. 12A and 12B mainly lies in 
that in this embodiment, the ratchet-pawl mechanism further 
comprises an adjusting seat 2121 and an adjusting handle 61; 
the adjusting seat 2121 is fixedly arranged at the middle of the 
housing 2123, and a notch groove formed in the middle of the 
adjusting seat 2121; a bulge at the lower end of the adjusting 
handle corresponds to the notch groove, and the handle is 
rotatably adjusted to drive the adjusting seat and the housing 
to rotate under the non-working state of the pawl. Thus, the 
handle 114 of the circuit breaker can be operated manually. A 
notch is formed on the upper cover 11, and the adjusting 
handle 61 extends in via the notch. It should be noted that, 
based on the structure of the ratchet-pawl mechanism, the 
above mentioned embodiments can be adjusted following this 
embodiment, so that the handle 114 of the circuit breaker can 
also be operated manually. 
As shown in FIG. 13A for a diagram 1 of the automatic 

closing control unit of the intelligent circuit breaker with 
automatic closing function, it’s also suitable for a built-in 
circuitbreaker with automatic closing function, and the three 
phase circuit breaker is taken as an example in the embodi 
ment. The control circuit comprises: a power collection Sub 
unit; the power collection Subunit obtains a current signal 
from the phase line, mainly involving the rectifying and fil 
tering effect to the current of the phase lines, three diodes 
D1-D3 are adopted and connected with the phase lines A-C, 
and a capacitor C3 is adopted for filtering; 
A Voltage regulator circuit; the Voltage regulator circuit 

comprises a voltage-stabilizing tube DW1 and a capacitor C1 
and a capacitor C2 which are connected with the Voltage 
stabilizing tube DW1 in parallel, wherein the cathode of the 
capacitor C1 is grounded, and the anode of the capacitor C1 is 
connected with the output terminal of the power collection 
Subunit; 
A tripping Subunit; when the tripping subunit receives the 

tripping control signal, the circuit breaker generates Switch 
off action; the tripping Subunit comprises an electromagnet, 
one end of an electromagnetic coil TQXO of the electromag 
net acquires unidirectional Voltage (current) from a power 
collection circuit, the other end of the electromagnetic coil 
TQXQ is grounded through a silicon controlled rectifier 
(SCR), and a capacitor C4 is arranged between the control 
end of the silicon controlled rectifier (SCR) and the ground; 
A short-circuit detection circuit; the short-circuit detection 

circuit is used for detecting whethera short circuit occurs, and 
the control signal is output when a short circuit occurs; the 
short-circuit detection circuit comprises three groups of 
short-circuit detection elements and a decision element, 
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wherein the short-circuit detection element is used for gener 
ating variation in the case of short-circuiting (The reed 
Switches Sa, Sb and Sc are taken as an example), and the 
decision element (The comparators IC1-1-IC1-3 are taken as 
an example) is used for obtaining the variation from the 
short-circuit detection element and comparing the variation 
with the predetermined benchmark (The number of both and 
the number of phase lines are consistent); one ends of the reed 
switches Sa, Sb and Scare connected with the noninverting 
terminals of the comparators IC1-1-IC1-3, and the other ends 
of the reed switches Sa, Sb and Sc are connected with the 
output terminal of the power connection subunit, so as to be 
used as comparison signals of the comparators IC1-1-IC1-3: 
the inverting terminals of the comparators IC1-1-IC1-3 
obtain a stable Voltage signal as the reference Voltage; the 
embodiment is obtained by adopting a group of divider resis 
tors R3 and R4, wherein one end of the divider resistor R3 is 
connected with the cathode of the capacitor C1 in the voltage 
regulator circuit, and the other end of the divider resistor R3 
is connected with the output terminal of the power collection 
subunit; diodes D7, D10 and D13 are arranged between the 
output terminal and the noninverting terminal of each of the 
comparators IC1-1-IC1-3; the reed switches Sa, Sb and Sc of 
each short-circuit detection circuit are connected with the 
control end of the silicon controlled rectifier (SCR) through 
diodes D5, D9 and D12, so as to output the tripping control 
signal to the silicon controlled rectifier (SCR); 
A self-locking control Subunit; the self-locking control 

Subunit receives the signal (indicating the short-circuit con 
dition) output by a short-circuit detection subunit, so that the 
motor does not generate action; the self-locking control Sub 
unit comprises a first triode Q2, wherein the collecting elec 
trode of the first triode Q2 is connected with the output ter 
minal of the power collection subunit, the emitting electrode 
of the first triode Q2 is grounded, a pull-up resistor R5 obtains 
the output signals of the comparators IC1-1-IC1-3 and is 
connected with the base electrode of the first triode Q2, the 
base electrode is connected with the ground through a resistor 
R6, and a resistor R7 is connected between the emitting 
electrode and the collecting electrode of the first triode Q2; 
An automatic closing control subunit of the motor com 

prises a second triode Q1, wherein the base electrode of the 
second triode Q1 is connected with the collecting electrode of 
the first triode Q2, and the emitting electrode of the second 
triode Q1 is grounded; one end of the motor M is connected 
with the output terminal of the power collection subunit, and 
the other end of the motor M is connected with the collecting 
electrode of the second triode Q1; 
More preferably, to accord with the results in the mechani 

cal structure, a limit Switch K1 is arranged on a circuit for the 
automatic closing control Subunit of the motor and used for 
controlling a motor M to stop running after reaching the 
preset position, so as to ensure the closed position of the 
circuit breaker; 
More preferably, an inspection switch K3 (also called as a 

latching Switch) capable of being manually opened or closed 
is arranged on the circuit for the automatic closing control 
subunit of the motor, that is, when the inspection switch K3 is 
in the off state, the motor M does not generate action under 
any state; 

Atripping subunit reset circuit is also included; the tripping 
subunit reset circuit comprises a reset key REST, wherein the 
first end of the reset key REST is connected with the control 
end of the silicon controlled rectifier (SCR), and the second 
end of the reset key REST is grounded; 
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14 
More preferably, light emitting diodes LEDa, LEDb and 

LEDc are arranged at the output terminals of the comparators 
IC1-1-IC1-3 and have indication effect. 
As shown in FIG. 13B for a diagram 2 of the automatic 

closing control subunit of the intelligent circuit breaker with 
automatic closing function, it’s also suitable for a built-in 
circuit breaker with automatic closing function, and the dif 
ference between the diagram 2 and the diagram 1 lies in that 
an external control Subunit is additionally arranged, so as to 
meet the demands of the prepayment electrical management 
system. The external control subunit comprises a unidirec 
tional current component (for example, a diode D16) and a 
control component, wherein the control component is used 
for controlling both the tripping Subunit and the automatic 
closing control subunit of the motor, the automatic closing 
control subunit comprises a third triode Q4 and a fourth triode 
Q3, wherein the base electrode of the third triode Q4 receives 
an external control signal, a capacitor C5 is connected 
between the emitting electrode and the collecting electrode of 
the third triode Q4, the cathode of the capacitor C5 and the 
emitting electrode of the third triode Q4 are grounded, and the 
collecting electrode of the third triode Q4 is connected with 
the control end of the silicon controlled rectifier (SCR) 
through a diode D15, that is, when the external signal is in 
high potential, the tripping device does not generate tripping 
action; the emitting electrode and the collecting electrode of 
the fourth triode Q3 (PNP type) are arranged on the circuit for 
the automatic closing control subunit of the motor M, and the 
base electrode of the fourth triode Q3 is connected with the 
collecting electrode of the third triode Q4, that is, when the 
external control signal is in high potential, the fourth triode 
Q3 is conducted; when the external control signal is in low 
potential, the tripping subunit generates tripping action, and 
meanwhile, the fourth triode Q3 is in the cut-off state, that is, 
the automatic closing control Subunit of the motor does not 
work. 
More preferably, an external control indication circuit is 

also arranged and comprises an LED, wherein one end of the 
LED is grounded, the other end of the LED is connected with 
a resistor R11, and when the external control signal is in high 
voltage, the LED is in lighted state, otherwise, the LED goes 
Out. 

As shown in FIG. 13C for a diagram 3 of the automatic 
closing control subunit of the intelligent circuit breaker with 
automatic closing function, and the difference from the dia 
gram 1 mainly lies in that a limit Subunit is additionally 
arranged correspondingly, a limit Switch is not adopted, so 
that the space is saved; the limit subunit comprises a photo 
electric coupler IC, wherein an input terminal of the photo 
electric coupler IC is connected with a phase line through a 
unidirectional current component (A diode D14 and a Voltage 
dropping resistor R7 are adopted here), the other input termi 
nal of the photoelectric coupler IC is grounded, an output 
terminal of the photoelectric coupler IC is grounded, and the 
other output terminal of the photoelectric coupler IC is con 
nected with the base electrode of the second triode Q1; after 
the motor M is automatically closed, the output terminal of 
the photoelectric coupler IC outputs low potential, the second 
triode Q1 is cut-off since the base electrode obtains low 
potential, the automatic closing control subunit of the motor 
M is further disconnected, and ultimately, the motor stops 
running. 
As shown in FIG. 13D for a diagram 4 of the automatic 

closing control subunit of the intelligent circuit breaker with 
automatic closing function, it’s also suitable for a built-in 
circuit breaker with automatic closing function, and the dif 
ference between the diagram 4 and the diagram 1 mainly lies 
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in that current is detected in the embodiment, thus the reed 
switches Sa, Sb and Scare not used any more, however, the 
current collection component is adopted; current transform 
erSTAa, Tab and Tac are adopted here and arranged on each 
phase line respectively, Voltage signals are converted and 5 
transmitted to the comparators IC1-1-IC1-3, and meanwhile, 
the comparators IC1-1-IC1-3 transmit the output signals to 
both the self-locking automatic closing control subunit and 
the control end of the silicon controlled rectifier (SCR) for the 
tripping subunit; when the abnormal condition of overcurrent 10 
occurs, the comparators IC1-1-IC1-3 output high potential 
signals to the control end of the silicon controlled rectifier 
(SCR), so that the tripping action is generated, and its neces 
sary to explain the threshold value of an overcurrent compara 
tor is adjustable because the reference voltage of the inverting 15 
terminals of the comparators IC1-1-IC1-3 adopts a sliding 
rheostat w. 
As shown in FIG. 13E for a diagram 5 of the automatic 

closing control subunit of the intelligent circuit breaker with 
automatic closing function, it's also suitable for a built-in 20 
circuit breaker with automatic closing function, and the dif 
ference from the diagram 1 mainly lies in that a temperature 
detection Subunit is additionally arranged correspondingly, 
when the temperature reaches a certain threshold value, the 
circuit breaker is disconnected, and the self-locking function 25 
to the motor is achieved; the temperature detection subunit 
comprises a temperature detecting element (The temperature 
sensors ta, th and tc are taken as an example here) arranged for 
at least one phase line, wherein the temperature detecting 
element is connected with a decision element (The compara- 30 
tors IC1-1-IC1-3 are taken as an example here), and the 
decision element generates at least one of a self-locking con 
trol signal and a tripping control signal according to the State 
of the temperature detecting element at the abnormal tem 
perature. Three groups oftemperature sensors ta, th and to and 35 
comparators IC2-1-IC2-3 (The number of both and the num 
ber of phase lines are consistent) are arranged for the embodi 
ment, and one ends of the temperature sensors ta, th and tc are 
connected with the noninverting terminals of the comparators 
IC2-1-IC2-3; the other ends of the temperature sensors ta, th 40 
and to are connected with the output terminal of the power 
collection subunit, so as to be used as comparison signals of 
the comparators IC2-1-IC2-3; the inverting terminals of the 
comparators IC2-1-IC2-3 obtain a stable voltage signal as the 
reference Voltage; the embodiment is obtained through a 45 
group of divider resistors R2 and R3, wherein one end of the 
divider resistor R2 is connected with the cathode of the 
capacitor C1 in the Voltage regulator circuit, and the other end 
of the divider resistor R2 is connected with the output termi 
nal of the power collection subunit (share with the short- 50 
circuit self-locking subunit); diodes D22, D19 and D16 are 
arranged between the output terminal and the noninverting 
terminal of each of the comparators IC2-1-IC2-3; the tem 
perature detection subunit is connected with the control end 
of the silicon controlled rectifier (SCR), so as to output the 55 
tripping control signal to the silicon controlled rectifier 
(SCR); more preferably, LEDTa-LEDTb are also arranged at 
the output terminals of the comparators IC2-1-IC2-3 for indi 
cation. 
As shown in FIG. 13F for a diagram 6 of the automatic 60 

closing control subunit of the intelligent circuit breaker with 
automatic closing function, and its also suitable for a built-in 
circuit breaker with automatic closing function; the embodi 
ment is matched with the mechanical short-circuit self-lock 
ing method, thus the difference from the diagram 2 on the 65 
structure of the circuit mainly lies in that a short-circuit detec 
tion unit and a self-locking automatic closing control Subunit 

16 
are not arranged any more, however, the mechanical short 
circuit method is only adopted, that is, the purpose of the 
invention is achieved in the form of short-circuit locking K4 
on the circuit. 
As shown in FIG. 13G for a diagram 7 of the automatic 

closing control subunit of the intelligent circuit breaker with 
automatic closing function, and its also suitable for a built-in 
circuit breaker with automatic closing function; this diagram 
reflects an example of realizing intelligence through a pro 
cessor in the prior control technology, wherein, the current 
value on each phase line is obtained from power lines A, B and 
C through the current transformers TAa, Tab and TAc, and 
then is converted into a corresponding digital signal through 
an analog-digital conversion circuit, the digital signal is trans 
mitted to an MCU, and the program preset in the MCU can be 
used for determining the obtained electricity information 
(overcurrent/short-circuit and other abnormal conditions), so 
as to output the corresponding control signal; an analog 
power supply circuit comprises divider resistors R1-R6, and 
the Voltage value obtained from each phase line is transmitted 
to the analog-digital conversion circuit; a digital power Sup 
ply circuit obtains a power signal from the powerline through 
a voltage transformer BT, and then is connected with the 
MCU after the processing of a Voltage regulator chip D. So as 
to provide the power signal for the MCU, and a switch K3 is 
arranged between the digital power Supply circuit and the 
MCU and used for cutting off the electricity supply of the 
MCU, so as to avoid an accident during the maintenance due 
to the unreasonable control of the MCU; a group of tempera 
ture sensors IC1-IC3 can also be included, which is used for 
detecting the temperature value at the node of each phase line 
and converting the temperature value into a digital signal 
transmitted to the MCU, and the MCU determines whether to 
output the control signal when the temperature exceeds a 
threshold value; a rectifier filter circuit comprises three diodes 
D1-D3, a capacitor C2 and a resistor R8 and supplies power to 
the tripping device TQXQ, a trip coil of the tripping device is 
grounded through the silicon controlled rectifier (SCR), and 
the control end of the controlled rectifier (SCR) is connected 
with an output terminal of the MCU; to increase the intelli 
gent function, the MCU can also be connected with a com 
munication circuit, can be data-interchanged with other com 
munication devices in a wired or wireless manner, thus the 
control signals from the outer end can be received; a memory 
is used for storing various data in the circuit breaker; a display 
circuit is used for displaying various state information 
detected by the circuit breaker, and a corresponding display 
screen is arranged on the box body of the circuit breaker; a 
clock circuit and a keyboard circuit are respectively used for 
providing a clock signal and an input command for the MCU: 
there are various corresponding circuits for the functional 
circuits above from the specific implementation, each circuit 
is well-known, and the corresponding circuits can be selected 
by the technicians in the field as required, thus they are not 
required to be repeated here; the output terminals PX.1 and 
PX.2 of the MCU are connected with the self-locking control 
subunit in the embodiment above for purpose of controlling 
the action of the automatic closing control Subunit of the 
motor, and can also be directly connected with the automatic 
closing control subunit of the motor, and the MCU determines 
whether the automatic closing control subunit is required to 
work according to whether the present abnormal electricity 
condition is eliminated. 
As shown in FIG. 13H for a diagram of the control circuit 

for reciprocating motion of the automatic closing control 
subunit of the intelligent circuit breaker with automatic clos 
ing function to the motor, and it’s also suitable for a built-in 
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circuit breaker with automatic closing function; in the dia 
gram, there are four groups of PNP triodes Q5, Q6, Q8 and Q9 
and protecting diodes D10, D11, D13 and D14, wherein the 
collecting electrodes are connected with the anodes of the 
protecting diodes, the emitting electrodes are connected with 
the cathodes of the protecting diodes, two groups of PNP 
triodes Q6 and Q9 and collecting electrodes of protecting 
diodes D11 and D14 are connected at the noninverting termi 
nal of the motor, and the emitting electrodes between the two 
groups are connected together; the other two groups of PNP 
triodes Q5 and Q8 and collecting electrodes of protecting 
diodes D10 and D13 are connected at the inverting terminal of 
the motor, and the emitting electrodes between the two groups 
are connected together; in a first unilateral diode D9, the 
anode is connected with the noninverting terminal of the 
motor, and the cathode is connected with a control terminal 
PX.2 of the MCU; in a second unilateral diode D12, the anode 
is connected with the inverting terminal of the motor, and the 
cathode is connected with a control terminal PX.1 of the 
MCU (as shown in FIG. 13G); the base electrode of the PNP 
triode Q9 is connected with the emitting electrode of the PNP 
triode Q7, and the base electrode of the PNP triode Q7 is 
connected with the control terminal PX.1; the base electrode 
of the PNP triode Q8 is connected with the emitting electrode 
of the PNP triode Q4, the base electrode of the PNP triode Q4 
is connected with the control terminal PX.2, and the collect 
ing electrode of the PNP triode Q4 is connected with the base 
electrode of the PNP triode Q6; the base electrode of the PNP 
triode Q5 is connected with the collecting electrode of the 
PNP triode Q7; meanwhile, the base electrode of the PNP 
triode Q6 is connected with the collecting electrode of the 
PNP triode Q4. The positive rotation and the negative rotation 
of the motor are controlled through the output signals at the 
control terminals PX.1 and PX.2 of the MCU, so that the 
reciprocating motion of the corresponding actuating mecha 
nism is realized. 

While particular embodiments of the invention have been 
shown and described, it will be obvious to those skilled in the 
art that changes and modifications may be made without 
departing from the invention in its broader aspects, and there 
fore, the aim in the appended claims is to cover all Such 
changes and modifications as fall within the true spirit and 
Scope of the invention. 
The invention claimed is: 
1. A circuit breaker, comprising: a circuit breaker body, a 

handle, and a bottom box; 
wherein: 

the circuit breaker body comprises an upper cover, a 
notch groove is formed on the upper cover, and two 
ends of the notch groove are positioned in the on/off 
position corresponding to the circuit breaker, 

the handle extends out of the notch groove; 
a circuit breaker actuating mechanism, a wire inlet end, 

and a wire outlet end are arranged on the bottom box, 
and the circuit breaker actuating mechanism is trig 
gered by the handle; 

the built-in circuit breaker further comprises a bearing 
plate; the bearing plate is arranged between the upper 
cover and the bottom box and combined with an elec 
trical operating mechanism, the electrical operating 
mechanism is provided with an execution end and 
connected with the handle, and the handle is switched 
in the on/offstate during the operation of the electrical 
operating mechanism under the control of an auto 
matic closing control unit; 

the electrical operating mechanism comprises: a pinion 
and-rack mechanism and a shifting part; the shifting 
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part is connected with the handle; a motor is arranged 
in a bottom box, and the pinion-and-rack mechanism 
transforms the rotation of the motor into reciprocating 
action of the shifting part, so that the handle is 
switched in the on/off state; and 

an opening corresponding to the notch groove is formed 
on the bearing plate, and mutually parallel chutes 
formed on two sides of the opening; the shifting part 
is a frame body, the handle penetrates the middle of 
the frame body, and slide rails capable of sliding along 
the chutes are arranged on two sides of the frame 
body. 

2. The circuit breaker of claim 1, wherein the pinion-and 
rack mechanism comprises: 

a rack combined with the frame body and capable of driv 
ing the frame body to make reciprocating motion; and 

a first gear arranged on the bearing plate and meshed with 
the rack. 

3. The circuit breaker of claim 2, wherein the pinion-and 
rack mechanism further comprises: a second gear arranged on 
the bearing plate and meshed with the first gear. 

4. The circuit breaker of claim 3, wherein the pinion-and 
rack mechanism further comprises a pinion-and-rack separa 
tion Subunit used for separating the pinion and rack. 

5. The circuit breaker of claim 4, wherein 
at least one guide limit groove is formed on a lateral wing 

of the frame body; 
the pinion-and-rack separation Subunit comprises: 
a guide limit block at least arranged on a lateral wing of the 

rack and corresponding to the guide limit groove; and 
a traction component arranged on the rack as well as allow 

ing the rack to move up and down along the guide limit 
groove. 

6. The circuit breaker of claim 5, wherein the traction 
component comprises: 

a towing pad arranged on the rack; 
a traction rod penetrating the towing pad; a traction handle 

arranged at the upper end of the traction rod; and 
an elastic component sleeved on the traction rod and used 

for realizing the resetting of the traction handle. 
7. The circuit breaker of claim 5, wherein a notch is formed 

on the upper cover, the traction handle penetrates the notch, 
and the lower end is propped against the upper cover after the 
traction handle is pulled up. 

8. The circuit breaker of claim 3, wherein the pinion-and 
rack mechanism further comprises: a speed reducer arranged 
on an output shaft of the motor. 

9. A circuit breaker, comprising: a circuit breaker body, a 
handle, and a bottom box; 

wherein 
the circuit breaker body comprises an upper cover, a 

notch groove is formed on the upper cover, and two 
ends of the notch groove are positioned in the on/off 
position corresponding to the circuit breaker; 

the handle extends out of the notch groove; 
a circuit breaker actuating mechanism, a wire inlet end, 

and a wire outlet end are arranged on the bottom box, 
and the circuit breaker actuating mechanism is trig 
gered by the handle; 

the built-in circuit breaker further comprises a bearing 
plate; the bearing plate is arranged between the upper 
cover and the bottom box and combined with an elec 
trical operating mechanism, the electrical operating 
mechanism is provided with an execution end and 
connected with the handle, and the handle is switched 
in the on/offstate during the operation of the electrical 
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operating mechanism under the control of an auto 
matic closing control unit; and 

the automatic closing control unit comprises: a power 
collection subunit acquiring a power signal from a 
phase line and conducting rectifying and filtering; and 
a motor motion control subunit obtaining the power 
signal, allowing the motor to move when receiving the 
closing command, and ultimately realizing the clos 
ing action of the circuit breaker actuating mechanism. 

10. The circuit breaker of claim 9, wherein the automatic 
closing control unit further comprises: 

a short-circuit detection circuit used for detecting whether 
a short circuit occurs as well as generating a tripping 
control signal when a short circuit occurs; and 

a tripping Subunit used for allowing the circuit breaker 
actuating mechanism to generate Switch-off action after 
receiving the tripping control signal. 

11. The circuit breaker of claim 10, wherein the automatic 
closing control unit further comprises: a self-locking control 
subunit; the self-locking control subunit is connected with the 
motor motion control Subunit and receives a self-locking 
control signal (indicating the short-circuit conditions) output 
by the short-circuit detection subunit, so that the motor 
motion control Subunit enables the motor does not to generate 
action. 

12. The circuit breaker of claim 11, further comprising a 
keyboard circuit which is connected with the processor and 
used for inputting corresponding commands to the processor. 
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